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So xz}?4^vmBlM®0iJ<i:bT«, XjJf^Mk:*cs?ft, *3cfctXx4?=^^vfb 

jvmSimm- 2 -x5^;i.^:^r>';P75:<h*7&^*#tf ^n-s. iiijte^x;^x;i'mBim^fij® 

mtVX\t. XxTU>Bg:/5";k ;}-W>Ky5^;V, ifi^^b/t^^w'X isj; 
73^;i/Sl75:fC0 2itS^t» 1, 2-:/Pk!lx>^'Jn-JW*>5:«l. 

- 2 -X5^;w>\^5^jk -kA*>'>^i^yf^;i/, -feAi/^Kv?- 2 -X5^;i/'\c^^i/ 
;k ^)>mh^)zf^)W U >K h U - 2 -x^;pA.:^'>;i/, u>K-2-x^;u 

^)ymv^)^Vz/-)V. x4^+'Wt::^E», xz}?^Ml:h-;vwi» 

7^>, *l^{kilgi»K^^Jk Ji?ux^k>^»j3-;i/>?^^;i/x-x;w, 

ti«XX7^;i/SS;^WrSiU5)-^jl:^ife (7-:^bf >BS*fctt-feA*'»^3^<i:® 2 
iiS^<i:l. 2-yotfU>i^U3-;i/^/c«l. Z-'fu\lvyif^)n-)Vn. 
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^\z\t. msmmommmm^tuzK^^ 

w.n'xi^-oxh^K. ^rc\t^m(Dmw.^x$>^xh^\^\ MmLniromtv 
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wo 01/37007 ^Br ^^PCT/JPOO/07982 



^ii(Di^mmimmn=f. m^'r-(mti)\^-y^j^. im^r^miDVi^^h. 

feSo ^^vmLmKo^mtx^xn.. 2- (2H-^>v'hU7V~jw-2- 
-DV) -p-^u'/-)v. ^«tot2-^>vhU77-;u-2— r;i/-4. 6- 
15 i^- t-'^^)vyjiy-)vm(D^>Vh^j7V-)vj^mi^mmm. 2- (4, 
6-$;7x-;w-i. 3. 5-fU7>^>-2-'r;w -5 - [ :t 

20 »r5i:td?T#s. M#:69tCtt, 2, 4->^- t -y^^jW^xr.;!/ 

-3. 5--:^- t -:^^;u-4-kHn4^'>'^>yx-h^©^>yx-hm^ 

^^^i, ^fe«t*X (2. 2, 6, 6-Th^^5';U-4-t!'^»Jx;l') irA'^r 
25 (7>f;i/AOSlig) 
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rcmm^s.^m^ml^^xy^)VI^^^mLTh'A^^iDU\iK ^nbm^m^mmA t 
^fc, iivy^-m. m^vy.m. m^mmftEhum-^rm^. mf^m^ 

y^OVA^n^ZtfiiXt^bo ^ft. 7-f ;i/A/P*^OA*^*>'^rd«/h$l>7^ JPA 
^^^izn^ZLtti^X^^o mA.\is ;pi5J^©«^0#dt5%|Ji(^(D7^;PA$^ 
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m\mMmzm\>^^z.ii(D'^'^^m\\t. ^»o^»^ji5?$nf#-5. mt 

©iiiVi#^Aoy>i^®^^i'bfflVi5;:<i:*^T#s. hji/xx ;^^>'^> 
*3.ttX7-y~;p^©5^S]fi^;^^»j. 'J-^^'^y. z^:t^v^y. T^h^tHp 

yif^%^\znx^mm(Di^-f3i^mxmmi!)mm^iz^^Lx\,^^ 

m\z. rmmi t\t. ^^xv->(y^^^^\zn^^mm(oi^-uvtWixmmi!)^ 

mm^^zw^Lxr^^^m^^i^^vo 

l^fcmXit. 7}Vn-)l^<Dl^mm (non-solvent) S^^LT, mM<Dmn 

mm^pm-t^:it%. mmitomnrcy^)Vj>,^n^^idiz\mi^L\,'^:^mx 
fsii5Zicx\ mmt\t. ±tmm(D^Mm^^L\,^rctb\z. m&xm^> 

mmmmmz^y)y^)VA^mt^m^\z\t. i^^m^mmA^^xsm^m 
iimmB^mmmizmmt^o ±mLrc^%m(oy^ jvAiz^^-^n^m^^m 
m^mAii^z^m^mmmB mmmw^m^six^mmmzm'^-^ti^ c 
tiz^K>. mmz. mnm\zi^-fsimm^^^^c mm<om\z. =i^tbm^ 

31 
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<\t. 5S*%~7 ofi*%T?feD, $ejc^f*b<«, loas^-soa 
^n^^nnm^z^^u^^^y-i )VA(Dmtmmzi^\,^x. ^mm<oy^}iA<D 

25 *U<«5 nmOTT*5. 
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Toy Alt. ^myt^mmz^i^^x. ^nm^^nmz^-^fsi^^y^ }iAt 
y^)VA^nm<om.nn^^^^i&mr^rctbizum^-Q$>^o y^}vi^m^i3 

I (nx + ny) /'2-nz) I xd 

<D0^V\m^l3^(Dmm\t. 2 0 0 nm^^TT^O. J; f9$f * L< 1 0 0 
nmlJ^T. M{C$f^b<tt5 OnmOT, #lC0Sb< «2 0 

-'^^^Txy4)Vh-&mwt^z.t\z^^%^^hmi%^m^^ 

lis cm, :S$2 5 cm(Z)7^;UA(DM^ja$«SJtUTx 7;^ei^m^(CT 

©ji#7>f ;vA^f#5, #^nfcs#7^;i/A$?^^-rs. mwy ^ 

wy ^ )VK^^^(D^^m^^xsmm^^. y^jvj^m^i o o fimiom^o^ 
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»*l/<«3 0 Onmfi^T. J;OI(f tt2 0 0 nmOT, l|{3$f^L< 

itr^^t Hi 0 » m\^iSLmm^ son mfi4To«i«e>Tfi:ffiiio%3i$nic < 

mmmm<. ^^mizmi!bxmmf3.y^)VA^%^z.tiifix 

i^iz^^^nmmmuzKi/'^t^'^^^m^^'r^o mz. itmmm\^umm(D 
±^fs.:^mM(Dy^)iA^. mwvxMmmiz^ism^^^brcm'^. y^)VA 
uwm(Dm^mm^^mm<D'^(Dy ^ jvA ^^)t!-7^^-ho7 
^;i/A) titmvx/h'^\f^t\>>'^mt:mr^o f>>^. m^m^mmA^j;:UB 

WUT^JD. m^^^mummzm^^^m'^. mz^mx$>^o 

^mmz^n\f. ^tfff3immm^^^t^y^)VAtm^n^o mmmmt. 
J I s c 5 0 1 6 \zmmvxm^t^ztiD^x^^c m^^aMf^m 

m MITiiSJ8J5t$i^S««^«| (FOLD ING ENDURANCE TEST 

ER) Dmf3iaf)m^m^t{yxm-ssmx^?>. y^)VA(Dmmmmt. 

b<«. 3 0 ©£^±-^^5. ^KUtf^LKit. 50mU±X$>K>. $6lC$f^L 
<«, 10 0^&.±X$>?>o mzitf^L<\,tl 5 0m&.±X$>^o 
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mn<DU0^^^xmmwiU^f)^-r^xn\^y^)VA^^nv. ^<D^on<Dy 

^^mz^tvit. mis.^\'^^^mm.mmr^y^)\^j^ifin<^M, §i€r 
^^Bmmm\t. J IS K7 128 {Vy^^-m) \zi$t^xm^r^:itifi 
m^mm.t\^x\t. myi\t. %wm.^mn<j>-t-v^^yis.Ei)mm-^ 

y^)]^h<0^\tm.'^B,Wm.\t. »*b<«. 1 5 0 g f /mm£(± 
-Cfe-S, .kO^f^Kttv 1 8 Og f/mm£;±T*-5, $eJC$?*b<». 2 
0 0 g f /mme(±T^^. 

3ilS (t-^t)-6. 1 5 0 g f/'mm£;±. 1 8 0 g f /mma±, t>L<«2 0 
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Og f/mmjEil±) &WfS:i^:dUOJf*bVi, 

mm 

ommm&.Tr$>^m^ti^0^^\ ti^c, ^\tm^^m^m^i 00-12 

^um^m^mmB t:^t^y^}iA^mwt^ z.t\t. :^^m<Dmz»^L\^> 

y^)iA^mw-t^t. mwijm^(DmfizMrmmm^(D^m^^m-^n 
15 ^fc. y4)VA^mW't^t. mw:^mzM\yxm.^-r^:&\^^<D3\t^^ . 

(Dm^^tBrn^ma^^m^ntzy ^ )VAfimw:f3im^\t. -isimz\t. mmw 

20 isbiz\t. ~mmw^ffz>z.ti)m^L^\ ~mmw\t. M'A-mmwx$>-ox^ 

\zzM(Dmm<^^^^mxt^rc!ib. f^izw^L\,\ -mmw<Dmiz. m:^ 
\pi<DMW^mmr^ct\z^o. ^n^etKDmimzji^^mm^nmtnit. ® 
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\zmuxt?>m~mmmm^L\,K ^tc. nf^nrz^mmy^)VA<o^^mu 
-mmm^tfsi^m'^u. ^^^m-mmmmziif^v\,mw:^mx$>^o 
^Tc. #^^5- 1 5 7 9 1 m^jkmz^-^M^o^m^rsi-mmi^^mh 

KX'^^ti^^'Dmj^^^-t^o 

xmm(om^umr?>^ti!)^x^^, -mz\t. mw^m\ti. ifgjs^esfgT 

<«, 1. 5fg~2. 3fgT^-5, 

mzm^-^'&^z.t:fsi<y^)VA^}gwr^ztffi-5jmx$>^c mz. i. sfg 
m^m^j:i^mm^^fsi^f)^:km\z^m-^ti, ytmmmmtmK s 

XI5gPfflS*Tgi:L/T, (Tg-3 0) 'Cdi^ (Tg + 3 0) t^^TOlBHt? 

i«5$n-5. mzuf^vi^mwrnmit. (Tg-20) xini^^ (Tg+20) t: 
^x<Dmmx$>^. mwfs.ummmx'mw'r^:it\z^K>. mim(Dy^)iAB 
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±3^bfc^feT#5ns> nn^iz&mm^^^fsi\^^y4)ii^\t. y^)V2^<D 

AM^fsi^. mnmz^mm^^-^f3i^>y^}\^i^<ommz^\,^x. y^jvAo^ 
m:^\^<Dunm^2 o nm^mx^tm^^^^miz^^^x^^mzmmL^yt 
mn\zjzi>n>h97s h^^<Dmmtf3iK>-p'r\i\ y^)VA<D^m:^\^<oitLm^ 

0 nm£jlTT*0, J: D»^l/< »5 0 nm£JLT. Mtrif tt2 5 nmfii^T 

onm^m<D&:^m^^t^y^)i2^tmm-r^o M^mizumpnt. ^^^m 
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5 9 5afi%TfeSJ:td^if?*blri, 5-6 5aM%*fc«7 s-g 5as%T?* 
'&;iidUD$F*bVi. $e>fC$F^L<«, 5-6 0fiS%*fc«8 0~9 5fi 

•^^^JltdW^Ul-io <kD«ff*U<«5-2 5Sfi%*fett3 5-9 5a«% 

«7>f;uA<£f#«>c<i:*«T#s. m'^m^mm A tn^pjm^mmB tomtit 

^<Dizmwfsim^mi±mmA^^nm^m^mh^B(D^^it^m'^m^-r^ t 
y >()VA^{i^^<Dmw:^m\z^K)(>u< th-^mi^vT7 ^ )iA<^(Dmm^m 
^fc±i2;^ri*"ct#e>n>t7^;uA$ji#bT#ensfi:ffiM7><';i/A{c*5(^i 



wo 01/37007 
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)lA(Dit^mm\t2 0 nm^mX 1 0 0 0 nm^TOFBlT. ^mzit^CXM^tT 

y4)\^Atmm(Dm^^zsm^:^mt)mm^y^}VA<Dmjtiz^^^xmm'^m 
^<Dummm\t. -mmz^it. soo nm;&^s 2 000 nm^x<Dmmxm^-^ 

ffi*S^fit«. 200 nm3&»e4 0 0 nmCDlBfflT)i^$n-l.. *f!Bj<D{i^aM7 
^';i/ASrA/4igtft^i:bTfflVi'SJ®^fi> -eo^Sta^ffiti, 9 0nmj&>e>2 0 

10 0 nm55>^ 1 8 0 nmOliSHd>SMJ?$tl5. 

^ox. BLmFTm^^^mmmf3ia\ztifm\zmi^^i>^ti!)^x^^o ^tc. is 
tnz^t)iiLnmmi!fimi\:L\z<\^^tMmm^^Lx\^^^rztb. m^WLt^^^L 
xm^^^tcm^. ^^^(D$^M!t^ti\z^r)&inmi!)mituz<<. mz. i^mmm 
^m^mmmiziifmx$>io 
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^9tm<Dy ^ )VA(r>m^\it. iff^b<fi, 2 O /^mj^^ea O O ^mTa^D, =b 
10 (^^S»i5ckDCA-X) 

15 (^i5MS;?fife) 

±jiL/3tl^Bjaitt1»)!lA:fei;rXBS^^f '57^;^A«. 5 0 dyne/ 

iZXmMt^Ctf)^rt^o ^<DP^m\t. D. K. Owens. Journal 
of Applied Polymer Science, voll3, 174 
20 IH (1 9 6 9#) I3iii\zmmtnx\,^^, ^Vi^®x;^;i/^-^ 

^rmm\zm^M^i^Mmt:iffbxm<Dy^)Vj^^:^^y.^9&^vrzm'^. i-^j- 
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ji#7^;i/A©:®-&. M55a«, mw<Dmx$>-DXh^<, mw<Dm.x$>'DX 
mwo'^x$>-z>xt^^K M'A-mmwy4)VA<Dm'^. ^mmm\t. iiaao 

mWomx^^Xh^K. l|eIBOM#O^J&iO2 0a®M#OH3Ta&oT'bJ; 

mm. ikmmm. ^^z^zyy>m'f^^^—mmhL<\t^^>m'fy'i^—m 

H=P/ (LSXM) (II) 

20 jgjiat (m/mi n) T*D» •€:bTM«SJimi|i (m) if*btino:f 
J!tmM®^#tt, 1 0~5 0 OW • m i n/m^T*^, ^^liS^titf ^<h» 
l*mMOi;0»*UVi±iS«. 3 0 OW-mi n/m^T^O, J|fC^»f^b<«, 
1 0 OW • mi n/m^X$>^, 

'f^X'^mm^nomm^L\,^mm%iS7.},t. tk^, ^K;«fx, 



wo 01/37007 ^^PCT/JPflO/07982 



X© 1 n^rz\t 2 mU±^ l %~ 2 O ^M%^^bTfflVi§ ;i ^ u Vi, 

S?5:-2>d^. -j|J6<I{Ctt5 Odyne/cm£JL±-C^O, iDiff$b<«5 5 d y 
<kt)^3Xh?5:£©.'i^)5^e>. 8 Ody ne/cmOT*W^b<, 7 0dyne/ 

cme<.T75^j;D0^i/ti. m^:i^^)\/^'-<r>m}it. ^Mnw^^w^^-^misz 
m^-t^ z.t.\z^y) iss-r^ z. t^^-e^ 

3 B*Jcgbfc^'OMx^;i/=?- (5 4 dyne/cm) II^tbT, 2 0 0^© 

Mx^;U:^-«4 5 dy ne/cm{C*T, ;^#<Mii>fSo ::cDC<i:«, M 
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wo 01/37007 
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7i7^))vmm%. ^u^>mmm. 7)v^mmjk. ^^u^yy 

-yyynUii^im^mm. n.^n\z. nu^ y)]^i/^)ij^^U7}\^^)\^V^)7)\^ 

n^i^i^y xDM^mm^o iy^)u->mmhmm\zm^^^:Lt-t)^xth. 

z.n^(Dn-^^ yifm^:i^%\mmy )Vj^<o)^m^tz\mm\izzi--f->( 
>y m.^^'^i>^t\zkmmm'^mmirhy ^ z. t 

tfi^xti><Dx. y )VA(Dm^^^m\xt^}^xmix$>^> ^rz0mm7 
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5 ;i/Kxxx;wm, 4?U;fW7^>5^» Ji?'J7.5'w>m, >^fcf-;W'^>-^>5^, ^ 

^rSiltdWi LVi. ^^»ffl©7^;i/A{c::feViT«, J I S K 7 10 
5©6. 6ia«^0:^S"r, O. l 2 5i!iB(D>i£i^< U^&^triTfflJ^Ufcjgii^^P 

15 

±aibfc, 2 Onm~l 0 0 0nmOfi[ffi^S:Wt'S7><';i/Att, -SffiH^-i' 



wo 01/37007 
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^i-^n^zt-^ir^^o my^T\zmwf3i^mm^m\^^x:^mmy^)VA^9^ 

m^ir<Dmmizm^^^my^)VAi!fimm-^n^o 

i-::><Dnmmmizii^^x},t. myti'umy^)vj^^^t^uytmz. ^^.m 
^my^}VAf)mm'^ni>o mxi^. m^^oymmizm^'^^my^jvi^iimm 

(i)M^i'9kmy^)iA. 

(z)m^'f-umy^)i'A. 
(i)^nmy^)VA 

(Dm\zmm-^nrc4m<Dmmmm^n^o z.(D^^fSi4m(Dmm^mmx^^ 
mmmommizh^^r^i^^. mm*i!itm^mvrz:^mm<oy^)VA\t. 4?ut' 

<\tl 0 0Kg/cm2£Jl±, mz0^V<\t2 0 OKg/ cm^Sk±t-r^z: 

t-fy-i^mxh^. mz. :^^moy ^ }VA\t, m&f3:7i<.mn.m»^^r^rztb. 
u \i:z)V7}izi-)i^mo7i(.j^^mmh!tfmizm^^^ z. tib^x^^o 

%ff) 2 0 0 0^7^ 1 7 B^l 5 5MtClSi^$nT<^iS, 
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J I s K7 1 2 1 ^-cn-mi'Uo^^^M^mmBi (dso ^ 

JIS K7105-1981©5. 5l3i^0;^^fe{3j: 0 5 5 0 nmOD^S^ 
<'\-X> 

JIS K7 1 0 5- 1 98 1©6. 4mm<D:^m\z^r)m^\^fzo 
<imm> 

mnu^^ytytmn i^-^mr^m: tfm-i 2 oaft) m^m 

S5 1 4. 5 nmUm^Lfzo 

mum^^^ytmi^ u-i7mm tfm- 1 2 0 aft) 5 1 4. 
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m^:^\^<Dm^=\ (n.x + ny) /2-nz I xd 
<BaiRlfi=fail> 

10 

(1) m) omwuyti^^ytmvr (tfm-i 20 aft) 

ViT> 4 4 1. 6nm, 5 14. 5 nm. 6 3 2. 8 nm^cktK? 8 0 nm(Da!| 

(2) ±mmMm^m^. Mfisi^ 

Re = a + b/ (A^-c) 

c \tMm 

(3) #e,tlfc«i^^S:t)t{C. 4 0 0 nm{C*tt^&l9Mffl (Re (4 0 
0) ) *5<kOC5 5 OnmfCcfelt'S^ffiMfil (Re (5 5 0) ) Stti^brc. 

(4) 9^nb1tmmmf)>^R = Re (4 0 0) /Re (5 5 0) ^ff^U Z. 

ommm^^m^mmtvrzo 

25 
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y^jvi^ommvr^. mmm^^^t^m u-'i7mpm tfm- 1 2 0 
AFT-pc) tCckOM^Lfe. jm-:^\^izmi cmommmzy ^ )VA^^m 

Mmm^mm(D:t-h!fyy^mmLX3 is k? 1 2 s (h^>^7tf~i*) 
*#3^iitif^fifrifcM» M I Tmmm^umm (fold i ng endur a 

NCE TESTER) DM^^sgfflL, JIS C 5 0 1 6 {C«bTl|iJ^Lfe. 
Sfj^trjJ, itilSmm, ft$2 0 0mm, ^^i^m^5 0 ±5 um<Dm^W 

UT. mmMiz^^x^mm^Mi^mizmm-r^c 
mmt^ntco ::<Dmmt:. ii97.m±\zn^^rc-mmwt^^)ji^\^>7-uy^u 
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nmTf^ofeo ymMM^itQ 2%'V$>'Drzo ^-X\tO. 3%l!$>^rco 

immm lb) 

mwun^mm (M^mmmipm. x4hd-ht) ^mi^^Xs 
mwmm i o c m/^. mwi^m i . 5 fg, M#ia« 1 4 oico^i^^w^::^;!^ 

7^;i'AS:^©fi#;^[6]^g6ffi^-itt^M#L.T, U^-x-V3>l 4 3 n 
m (aiJ^&ftS 5 0nm) ©fitS^^^ JI/AS:t#fc, ;:©fi[ffill7>r 
&#14«:^fill1-5fcJe>tCRe (4 0 0) /Re (5 5 0) &lfaStt;^S:i:;i^ 1 . 
0 9T*oyto "tit. J:<D{4*B^7^;PAO^#14iSittt6X 1 0-'»cmVd 
y nTafeofeo 

(^WJ2) 

^mmi axn^nfty4)VAf)^^. a o cmx i o cm<D'^>'^)vy^)VA 

— >3>2 6 0nm (SfJ^iS^g 5 5 0 n m) O&i^my ^ JVA^mtCo C<D^m 
^7w';WA©«[Sfe#14*Mt-'5fc®«CRe (4 0 0) /R e ( 5 5 0) ^ff 
^VrctZ.:^. 1. 0 9T^o;t. 

m^i^l 0 OfiSgg (9 lasgg) :^hU;i'^M*^2 7MS% (4 2^ 

so 
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(«0>J3 b) 

J60ij 3 a Tfi e > 7 A S: e ^im.-W^mw b , 

g^_^-5^3>l 3 8 nm (aH^iSESS 5 0 nm) ©fi:fflM7^;UA&#fe, 

Z.(D{tLn^y^)\^2^(D'1^^^^'&^nmr^fzt>\ZRe (40 0) /Re (5 5 

0) 2:f|-^brc, ^ommi. 1. 0 7-c^t)7t, ^fe, i:<ofi:ffi|i7^';i.Ao 
m^^^mt 6 X 1 0 c mV d y n fc. 

(iti^^ijl a) 

4? 'J hi^ig (f^Aifcfife^^^tt c - 1 4 0 0 , ■»yxm,^m.m 1 
^7^^-h7w'Ji/A±{csgMbfc. ^iSTe o^j-famttb)^ 

s|?UX5'^>x^73'V'-h7^Jl'A*^e»U->:/Jl'&ilIU ^y'f)\^(OA.m 
SH^bT. 1 0 O-CT-l 0^i-fS$gj|lb, Setdl 2 OrTl O^^m^tbT, 
;i$*58 0Mm©*ji#7'f;VAS:#;t. C©7^ji#7>r^A©^ffillffl«2 1 
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nrm?35ofc. ymmmmt9 0%l!$>-D^o A-X«0. 3%T:*ofc. 
iitmil b) 

5 jvA^rnKfrn-otco MWtAmmm (y^mmnm. x4hd-ht) ^mi^^x 
mwmm i o c mx^. mwi^m i . i mms i e 5"c<75^#-ciJ->y;w 

7w;i/AS:jii#bT, U^-x-i^3 >2 5 0 nm (M^^^S 5 0 nm) 

ffl^ 7 ^ A n 7 >r ;i/ A * * r e 

(400) /Re (5 5 0) ^th^Ufctd^, 1. 1 GT^oAc. 

10 

(««»J4) 

W5 H-^MS O^Jl/%, ;<f^Xigi^aSl 5 7t:) lOOMMSKt, 7^Uo 
15 5^U'>:fea;rJJT^^UD-hUJUj5^^?a:S^Rj^14^ta^f*:3 SfiSgp (2 5a 
^X«±CIS[lifc-ftb®#7i?U x5^U>x 1/7^ h 7^- JbA±C 

^'U-h7^';i'A*iei?->y;i/<£ffib, ii->y;i/04as@^L.T. looic-e 
20 lo^m^miytc^, 1 4 0TCT1 oMi^^Sb, 6 oTCTs o^j^ratg 

JUSrfToT. ]P$*?J1 0 0MmO*®#7^;i/ASrf#;/5:. COm&Wy )VA<0 

SBlRl&^aM«6nmT-*ofco ^iHMTOS 2%T^o/£:. ^-XttO. 3% 
Tfeofc." 7^;i/AO§l#S#felS^S«l 2 3 g f /mmTft-pfc, mmm^ 

y7.immi\it 1 4 s'CT^oit, 
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immm 5-12 ^^i^itm 2 ~ 3 ) 

5 A)\^K^Wt. f#&n;fe7>i';UA0!f#it^S2tC^t'. 
(iti^^sis) 

7j? u * -4?^- h^iig (f&A-fbiS^iC^a c - 1 4 0 0 , xigigfiag 1 
4 9"c) '^m\^i^^vymmz'^m\^xm.u\^mM%<Dmk-^mz.. ^(nmm. 

. -k^tz, ;i©7^;UAO{4ia^M«2 1 nmT^ofc, :)ti^iijiW9 0 
(IIS&^l 3) 
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(i/pit=2. 46) mt)^^u>\zmmvxm^^mmi 5m&% 

^, ^e.tci 6 ot:T3 o^^^jibT, y^)VJx^Wco ckd^-^^ao^^ 
IS] {mm:^m\zM\^xm^-r^:^\^) f)Umx&'Drz» 3\$m^&immmit. u 

15 

mmm 1 3 ti^^<7):;^^few^i/^7w';uAS, MD^^isiir 1 e o-ct 1 . 5 
<D^nmt5 nmx$>^rzo m^:^m<D^mmi,t7 nmx$>^rzo mm^mtM 

20 D;ariRij&?5lal"T?*D. TD;5r(«ii*ti 7 3 |pi-e*o;/£:. MD 
^|pl*^6 2 g f /mmTabO, TD:;^lS]dn 7 7 g f /mm-C*ofe. 

(^Jfi^iJl 5) 

IIJSMl 3i:imCD:;^^feTf^^t;/£:7-f;UA^, MD;!^|bI{C1 6 O'C'Tl . 5 
25 fgji#bfc^tc:, TD:^|fiIfCl 6 OrTl. 5(g3i#bfc. C<Dy JVAO)^- 

x\to. 4%xh^rzo y^)VAWUi]\^(Dmsimt4nmxh-:>tz» m^:^ 
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mUtn 3 3(ElT*ofc. ^\^mt^m^m\t, MD:^lp];dn 5 1 g f/mmX^$> 
*). TD:ar[BlJin 4 8 g f /mmX*$>^rzo 

5 (^ssM 16-18 ^^uitmm 6 ) 

10 (^M19) 

H^M5 o^;u%. ;^/^xfe^iasi 5 7t:) i o oarngp (70s 

15 ggU (3 01tft%) <i:<£ffil.iT> M«»J1 a t|Bl^lCbT7^;i/A^t#:fco 

n^nrzy^)VM.i)^^ 3 0 cmx 1 0 cmou->y;u7^;wAS^o^ofe, 

MltS^gfi (m^iSISSlf^Rff. X4HD-HT) ^ffil^iTMWiiSl 0 cm/ 

mwmmi. sfg. M#iasi 5ot:{cTiJ->7';i/7^;vAsas«i^-$ib 
T-]s#t;feo n^nrz-mMWy'<)\^2^oitLnm\tm\H-^mx3nmx&K). m 

20 i5>.:;&lRn?3nmT?^orc. ^i^SiiWe 2%Tfe^}t. ^-XttO. 4%T* 

A§itf^^^m^s« 1 9 2 g f/mmx$>orzo mi^:^\^<Dmmm mw:^ 
(61 s-y- > •f)U<om^:fj\^ t b « 2 1 8 hit* o tz. 

25 (IIJSM2 0) 
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mMm2 1-24) 

7^u u=LhV)Vi!>>^fsi^m^m^^m^i^<D^^mt^mt-^'^x. y^jvA 
^n^etiTsizx. mmm2ot^m\ziyX. mwm^i. si^xm-A 

(lllifiM2 5) 

H^ftS O^JW%, iSyT^U^^Umi 5 71C) 10 OfiSSR (7 OS 
m%) t. 7^UPr:KU;i.:feJ;i;x5^l/>o^ft;il^n-?n2 7M«%^J:t)t 

7 3Sfi%T$'5X5'^>^c):t;7^ U p:i h U JU35^6:^'5l^njmtt^^M'&^4 
3MMg|5 (3 0MS%) t^m^mmiyX^Uy h^UFnLfCo T^^^mTLtc 
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MH9 2%T*o;fe, ^-X\tO. IX-Qh-Dfc. 7^;PA©§l#|JtfeS5t 
Sttl 2 3g f/mmT«o;/S:o iSftailgS^tt? (afT&oifc, Z.(Dy ^ )]/l,(Dl^y 
T^n^Umtl 3 IX^Htb-Dtc^ 

(.%mm2 7-3 l*5j:t)fJt|!^««J7'>'9) 
(IIJ6«^3 2) 

%mm2 Tvn^nity ^ )vi.t:. md:^ipi («e«f6]) ciso'cti. 5 

7 3|eI-e*ofc, §l^iltfeJi5tm«, MD:3^|5]75t6 2g f/mmT&O. TD 
:;^|pIdU 7 7 g f /mmTfeofc, ^tc. 7^;PA(7)3t#14|git«6 x i Q-" 
cmVd y n eT*t)fe. 3D:^^!iaLfc^3 B*Jtgb:fc7^;i/A<DMx:^ 
;i/^-fi5 6 d y n e/cmT^o;to C(D7^;UAS^MlCT:gB#raML/fe, 
1 0B^(7)7-<;UAO^®X^;U^-tt, 5 4dy n e/cm1?a^ofe. 200 
^0^®x;^;V^-«, 54dyne/c mT*o it. 7 0 B^O^Sx^;l/i? 
5 3dy ne/cmTafeo;/£:o z:Ocfc^)lc, #e»nfe7^';i/A©Mx:^ 
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mmms 3) 

1. Si^mWlyfzWz. TD;^(6ltCl 6 0*C-ei. 5fgji#bfc. y^)VA(Dm 
®X^;i/^^i~« 46clyne/c mTfeo 

5 kHz - 1 5 Ow(DMmi^mW.^m^^. 2 %<Dm^^^t^7)Vziy-^fJ^ 

mT*D. m^:^[^(D&:nm\tl 1 nmT^o^t. iiHg|IJg5^«MD:^^(fil*n 6 1 
HT^O, TD:^[^^I75n 3 3lHlT^ofco ?l#^#feS3tmS, MD^^Wi 5 
1 g f /mmTafeO, TD;^[nl;&n 4 8 g f /mmtrifeo^t, l#6n;/S:7>f ;WA 
SrS 0*S:SU;/S:^©7^Jl/AO^ifx;?;;W4=-«5 9dy ne/cmT*ofco 

5 7 dy n e/cmT^o;/c:o 2 0 BWi<DmMx:^)]/^—},t. 5 5 dyne 
/cmT^oife. 7 0 0^OMX^;i/^-«, 5 4dy ne/cmTab^Tt. 

(itli^M 10) 

'>^P;tU7^>m^i|g (0*-tf^>Mlf:ty7142 OR) <&=^i/U>lC^ 
H-7'*-$ftM#!j?Uxf^U>xU7^W-h7^;i/A±(r=lri'Xhb;t. 
(Tg=l 2 7X:) . 

#^n/£:7^;i'ASMD:;5[Rini 5 cc-ei. sfgjg^Lit. c<Dy^}VA<^ 

^~X\tO. 4%T'^ofe. 7^;i/A(7)¥®;ar(fil©fi[ffi^«3 8 nm-e*D, iP 
*-:5flRl0<atg^«6 6 nm-Cfeo:t. iiHai!^^ttMD;bF(Rl*^2 1 6lHlt?*D. T 
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D:&W3 8 9(5|T*ofc. ^{^mt^mmHt. MD:^m^l 7 8 g f/mm 
5X1 0-"cmVci y n elra&oJt. 7^';i/A0^®X^;|/^-«4 2 d y n 

^;i/A(Z)Mil3 0^©^®x:^Jl/^-«5 4dy n e/cm-^afeofco z:c[)7>r 
;i/A&^M{CTfiP#^^iii:Sbfc. l O B^cd^®x;^;j1.^-«. 4 7 dyne/ 
cmTabo?^, 2 0 0^©Mx:?i;i/^?-«, 4 5 d y n e/c mTafeofc. 7 
0 0^«^irx;^!.;i/^-tt» 4 4dyne/cmTJfeo;/S:, c:oj;-5lc, Mx 

(IIM3 4) 

mmm27izm^. ipi4 5 0mm, S$2 0 Om©D-;P7W';PA&f#fc„ ;i 

tCT2fg®i^M#<&fTo;t, #enfc7^;i'A^S{C5=->i$'-(Cj;D, 1 5 OTC 
\ZX 2 i&mWVfco y yf )VA<Dmm:L^)l^'-it 46dyne/c mT^o tzo 

fcf-Hl. 8m/mi nTiija$^T> 7w';UAOM-®fC^ffiMa*fTofc. 

f#^nfc7^;V'A(DA-xi*o. 8%T^-3fc. y^}ij^(Dw-m:^\^(DU^m 

12|HlT*0» TD^(pJdtl4 5lsIT*ofc, MD^SflSld^ 
2 5 2 g f/mmT**D, TD;^lPl*n 9 4 g f /mmT*o;t, n^tlfcy^ 
Jl/A<&3 0MUfc^O7^;i/AO^®X:?^;i.^-ii6 0 d y n e/cmTf^feo 
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^-«5 5 dyn e/cmT*ofc, 2 0 0^O^ffix:^;U:^-tt5 4 d y n e 
/cmT25o^. 7 0B^OMx;^;|/^-«5 4dyne/cmT^o7S:. ;i 

(mmms 5) 

x:^:;W^-li 4 6 d y n e / c mT^o fco 

3 BWcWLrc^(Dy^)VA(Dmm:L^)V^-}it5 8 dyne/cml?*-pfc. C 

oy ^ jvA^mmzxmmmmmhtc, i o Qmi<Dmmx.:^)v^-\t5 4 d y n 

e/cmT^ofco 2 0 B'^(D^mx^)V^-\t5 3 d y n e/c mTf^ofc, 
7 0S^O^®x:^;i/^-tt5 2dyne/crm?^o;fe. IlOcfc^fC, f#e>tl 
7 >f ;WAO^iiiX:^Jl/^-tt;B«IIPBl^^ UTVifc, 

(^^3 6) 

ytw.<D{M^mtnni'mmm^&^^y^jvA<Dmmm^4 5' {cEt^d, t^j^ 
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